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Abstract: 
Study Objective: To identify current ED models of care and their impact on 
care quality, care effectiveness, and cost.  
Methods: A systematic search of key health databases (Medline, CINAHL, 
Cochrane, EMbase) was conducted to identify literature on Emergency 
Department (ED) models of care. Additionally, a focussed review of the 
contents of 11 international and national emergency medicine, nursing and 
health economic journals (published between 2010 and 2013) was 
undertaken with snowball identification of references of the most recent 
and relevant papers. Articles published between 1998 and 2013 in the 
English language were included for initial review by three of the authors. 
Studies in underdeveloped countries and not addre sing the objectives of 
this study were excluded. Relevant details were extracted from the 
retrieved literature, and analysed for relevance and impact. The literature 
was synthesised around the study’s main themes.  
Results: Models described within the literature mainly focused on 
addressing issues at the input, throughput or output stages of ED care 
delivery. Models often varied to account for site specific characteristics 
(e.g. onsite inpatient units) or to suit staffing profiles (e.g. extended scope 
physiotherapist), ED geographical location (e.g. metropolitan or rural site), 
and patient demographic profile (e.g. paediatrics, older persons, ethnicity). 
Only a few studies conducted cost effective analysis of service models.  
Conclusion: Whilst various models of delivering emergency health care 
exist, further research is required in order to make accurate and reliable 
assessments of their safety, clinical effectiveness and cost effectiveness.  
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Title: Emergency Department Models of Care in the context of Care Quality and Cost: a 
Systematic Review 
 
Abstract 
Study Objective: To identify current ED models of care and their impact on care quality, 
care effectiveness, and cost.  
Methods: A systematic search of key health databases (Medline, CINAHL, Cochrane, 
EMbase) was conducted to identify literature on Emergency Department (ED) models of care. 
Additionally, a focussed review of the contents of 11 international and national emergency 
medicine, nursing and health economic journals (published between 2010 and 2013) was 
undertaken with snowball identification of references of the most recent and relevant papers. 
Articles published between 1998 and 2013 in the English language were included for initial 
review by three of the authors. Studies in underdeveloped countries and not addressing the 
objectives of this study were excluded. Relevant details were extracted from the retrieved 
literature, and analysed for relevance and impact. The literature was synthesised around the 
study’s main themes. 
Results: Models described within the literature mainly focused on addressing issues at the 
input, throughput or output stages of ED care delivery. Models often varied to account for site 
specific characteristics (e.g. onsite inpatient units) or to suit staffing profiles (e.g. extended 
scope physiotherapist), ED geographical location (e.g. metropolitan or rural site), and patient 
demographic profile (e.g. paediatrics, older persons, ethnicity). Only a few studies conducted 
cost effective analysis of service models. 
Conclusion: Whilst various models of delivering emergency health care exist, further 
research is required in order to make accurate and reliable assessments of their safety, clinical 
effectiveness and cost effectiveness. 
Keywords: Emergency Department, Models of Care, Quality, Cost 
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INTRODUCTION 
Demand is growing in emergency healthcare systems (EHS) around the world that are already 
overburdened and facing rising costs of care, deteriorating performance standards and 
overcrowding as represented by access block and ambulance diversion.1 These factors 
fragment and threaten the quality of care patients receive and is neither desirable nor 
sustainable.1, 2 Complexity of care is also increasing, as patients survive longer with severe 
chronic diseases that are now better able to be managed due to enhancements in health 
technology and evidence based practices. Infrastructure (particularly hospital beds) is 
proportionately less than demand requires, leading to rationing of services and blocked access 
of patients requiring admission.
3
 
 
In terms of its contribution to hospital efficiency, the key function of an ED is to i) evaluate, 
ii) treat and iii) discharge or admit patients where appropriate. A variety of models of care 
have been implemented within EDs that seek to improve one or more of these functions.  
Examples include: fast track areas for patients with minor injuries,
4-6
 observation wards for 
patients requiring <24 hours admission,7, 8 rapid assessment teams,9 nurse practitioners,10 and 
various full or extended scope allied health models; more common now since the introduction 
of time based targets for emergency care in countries including the UK (4 hours),11 New 
Zealand (6 hours),12 and, more recently, in Australia (4 hours).13   Activity based funding 
(ABF) has refocussed efforts to ensure effective systems of care within an efficient economic 
operating environment.  
 
Previous literature reviews have examined the relationship between ED crowding and poor 
performance on time related clinical measures or ED crowding and patient outcomes. 14, 15 
This paper aims to review ED models of care in the context of care quality/effectiveness and 
cost. It is drawn from a broader systematic review on the implications of ABF for EDs.16 
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METHODS 
A systematic search of key health databases was conducted to identify literature in the English 
language on Emergency Department (ED) models of care. Table 1 presents an overview of 
the search strategy components including inclusion and exclusion criteria and assessment and 
synthesis of articles.  
 
RESULTS 
Results from the systematic search are presented in Figure 1. This process resulted in 66 
relevant articles for inclusion to inform this review. Asplin et al
17
 identify three distinct 
phases within the emergency care pathway: input, throughput and output. These provide the 
framework for our results and discussion.  
 
Trends in managing Input  
With the worldwide trend of increased demand for ED services, there is considerable debate 
regarding the cost of providing care. Emergency care expenditure accounts for 2%–10% of 
the entire health care budget in the US.
18 
The extent of expenditure, coupled with concerns 
that congestion is causing adverse patient outcomes has resulted in both legislated and 
research efforts to reduce ED input.19 
 
In the USA, reducing the number of uninsured Americans, the introduction of accountable 
care organisations,
20
 specialty EDs and regionalisation of EDs are anticipated to transform 
demand, the type of patients accessing EDs and their operational efficiency.21 Care-
coordination has been one response in this system to improve information flows and 
continuity. It is believed that there will be a resultant reduction in readmissions and ED 
presentations,20 with improved quality but the evidence is not yet out. 
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Healthcare reforms in Canada, the UK and Australia include investment in health prevention 
and primary care. Efforts include incentivising medical students to enter primary care to 
reduce skills shortages, building General Practitioner (GP) super clinics, upgrading existing 
health care infrastructure and the introduction of after hour GP responsibilities.19, 22 Mixed 
opinions have been documented regarding these strategies with some experts suggesting a 
greater investment is required to improve and maintain these systems than is required to cover 
the cost of increasing ED demand, 
23 
which is difficult to accurately cost. 
Alternative models of care to reduce ED input have been investigated in the UK. 
Observational evaluations show the benefits of a “treat and discharge” service provided by 
Emergency Care Practitioners (ECP) via the ambulance service. Preliminary results suggest 
that treatment plans provided by ECPs were consistent with those provided by an Emergency 
Medical Officer, with the added benefit of making the assessment at home, reducing 
presentations to ED.
22, 24
 Other demand management strategies included the establishment of 
minor injury units (MIU) as conduits to EDs,25, 26 telephone triage systems,27 and walk-in 
centres.
10
 There was a noticeable absence of the cost benefit of these models within the 
literature. 
Outside of the healthcare system, the literature indicates that US businesses are gaining the 
support of private insurers to employ a health professional onsite to assess and treat 
employees rather than paying the insurance overheads that occur as a result of receiving 
primary or emergency care. For example, employing and resourcing an acute care nurse 
practitioner full-time is up to 16 times more affordable ($82,000 cost of nurse: $1,313,756 
paid on health overheads before nurse) than paying expensive insurance excesses.10 This 
model of care may have implications on the utilisation rate of EDs if it becomes more 
mainstream. 
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Regardless of all health reform attempts to reduce ED input, it is suggested that growth in 
demand is only part of the explanation for ED congestion.23, 28 Therefore, impediments to ED 
throughput and outflow also require consideration.19 
Trends in managing Throughput 
Studies show that demand for and access to EDs are addressed at a strategic government 
level, whereas throughput efficiencies are being addressed at a local operational level. 
Callander and Schofield29 evaluated innovative operational and workforce models of care 
within EDs but note that further research is required to better understand how and which 
models to implement. 
Workforce Models of Care 
According to Paw,
30
 an appropriate level of staffing is the single most important factor in 
providing prompt, timely and clinically ffective patient care within an emergency care 
setting. Factors such as volume, acuity, historic patterns of demand and patient expectations 
need to be considered in the development of staffing models, all while keeping cost-
effectiveness a priority.  
The most prevalent model evaluated within the literature is the Emergency Nurse Practitioner 
(ENP) role. Despite slight role variations across nations, ENPs generally assume the 
responsibility for patients presenting with minor injuries or illnesses, and operate within 
throughput management systems such as Fast-Track and See-and-Treat.31-34 Studies on ENP 
models of care consistently report reduced waiting times (WT)35-37 and length of stay (LOS)34, 
38
 for lower acuity patients, and increased patient satisfaction.
26, 39
 Evidence also suggests 
ENPs offer improved quality of care (reduced errors causing adverse events, lower unplanned 
re-presentation rates), improved continuity of care,
35
 and less staff turnover when compared to 
Senior House Officers (SHOs).26, 34, 40 Two opposing opinions, but no cost benefit analyses, 
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exist regarding the value of ENPs. One common theory is that the ENP role is cost inefficient 
(i.e. high salary, regulated hours of work) when compared to SHOs.26 The opposing view is 
that the reduced training costs from lower turnover offsets the salary consideration and lower 
representation and adverse event rates provide improved value for patients 25, 26 
To improve LOS, the presence of additional medical officers has been trialled.41-46 While, 
outcomes suggest that additional staff improves throughput targets for the discharging of 
patients, they do not significantly improve the overall LOS as the role is not able to influence 
admitted patient’s timeframes.
41, 46
 The presence of an emergency physician (EP) in triage 
produces similar outcomes with the additional benefit of a potential reduction in ambulance 
diversions.
43-45
 Another study examining the benefits of 24-hour consultant or senior level 
coverage reported increased efficiencies in triage, diagnostics, patient flow and admission.47 
A cost-effectiveness analysis is required for the models referred to above to determine if 
additional input costs result in a return on investment in terms of quality or other realised 
benefits.  
Literature on models of care using support staff (e.g. physician assistants and ED scribes) 
suggests there may be some benefit to ED flow and efficiency.48 Allied Health Practitioners in 
referral models within EDs do little to improve congestion but value add; for example, 
clinical pharmacists within the ED reduce the number of medication errors and resulting 
adverse events,49, 50 and radiographer-led radiology services may reduce interpretive errors.51 
A systematic review inferred that in some studies Care Coordination Teams were effective in 
reducing unnecessary social admissions in elderly populations and significantly reduced re-
presentations.52 Finally, one qualitative study revealed that the presence of allied health 
appeared to contribute positively towards team unity, staff satisfaction and retention rates.
53
 It 
is inferred in these models that a cost benefit exists (e.g. fewer adverse events, less re-
presentations and improved clinical outcomes) but never is it quantified.
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Operational Models of Care  
Many innovative operational models of care have been trialled to assist with minimising ED 
throughput inefficiencies. Fast-Track systems are useful models of care for dealing with a 
large number of lower acuity patients presenting with minor injuries or illnesses.34, 36, 37, 39, 54, 
55  Also known as Ambulatory areas, See-and-Treat Services, Minor-Injury-Units and Rapid-
Intervention-and-Treatment-Zones they typically operate over hours convenient to negotiated 
workforce agreements rather than consumer demand and are staffed by a varying mix of 
medical officers and ENPs.
36, 37, 39, 54, 55
 Patients benefit from improved flow and continuity of 
care, are generally satisfied and have shorter WT and LOS during the hours of operation.34, 36, 
37
 There is a paucity of evidence regarding the cost effectiveness, however several studies do 
suggest that an outpatient clinic alternative would incur far greater financial costs.23, 36, 39, 54 
An Australian study56 demonstrated the effectiveness of a unique model titled “Senior 
Streaming Assessment Further Evaluation after Triage Zone” (SAFE-T zone). Similar to Fast 
Track models the SAFE-T zone operated over a restricted daily schedule but in this case 
required additional staff and attendant costs.  All presentations, with the exception of those 
requiring resuscitation, were seen and triaged on arrival by a senior medical officer, SHO, or 
registered nurse. This enabled them to be transferred to an early treatment zone to commence 
intervention or to Fast–Track for urgent management and discharge. Acute care beds were 
quarantined for high acuity patients or to be made available at times of surge capacity. Off-
stretcher times and ambulance diversion rates also improved.
56
  
“Quick Diagnostic Units” (QDU) have been introduced in Spain to manage referrals from 
GPs to EDs arising from inaccessible outpatient diagnostic services.57 QDUs, staffed by 
Internal Medicine Specialists, were effective at reducing the ED LOS due to reduced 
unnecessary ED admissions.57 The application of this model in other countries is as yet 
untested as far as we are aware.  
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Other models with a similar underpinning intention of QDUs involving rapid throughput have 
been implemented in Australia. These include Clinical Decision Units,58-60 Medical 
Assessment and Planning Units (MAPU),
61
 Rapid Assessment and Planning Units, 
Observation bays, Express Admission Units (EAU),59, 62 the use of non-traditional beds,63 and 
opening new (additional) or available (but previously unstaffed) beds within the ED.
60
 
Generally findings suggest that additional infrastructure and corresponding staffing can 
impact positively on some but not all throughput efficiencies and the sustainability of positive 
outcomes appears time limited.60 These models require further exploration and evaluation to 
determine which model and staffing profile can result in the most efficacious  and safe service 
and the optimal configuration.  
 
Trends in managing Output 
Asplin et al
17 
suggest that ED output is the ability to move patients out of ED into inpatient 
bed or onto an appropriate outpatient follow-up schedule.  The inability to do this causes ED 
outflow obstruction
64 
and is typically a result of lack of physical beds, poor accessibility to 
available inpatient beds due to inflexible systems or protocols, isolation precautions, cleaning 
delays, over reliance on Intensive Care Units / High Dependency Units beds, inefficient 
diagnostics or delays in discharging hospitalised patients to post-acute facilities.17 With the 
focus of this review being on ED models of care and economic analy es accounting for ED 
activity, this literature search did not specifically retrieve articles on the outcomes associated 
with output efficiencies.  
DISCUSSION 
Using Asplin’s model,
17
 our review identified major trends and issues in models of care at the 
input, throughput and output stages of ED service delivery. On the demand side, there are a 
complex set of relationships at play between population growth, changing demographics and 
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access to  primary care. Demand for ED services is driven by 24 hour access with ever 
expanding service capability and practitioner type and timely diagnostics within systems that 
are continually redefining the patient journey.  
 
As such, there is incredible variation in how EDs currently value their available resources in 
respect of the models of care they implement to achieve throughput and ultimately the correct 
disposition for patients. There is the potential for the reduced reimbursement for general 
practitioners and improved performance against time based targets having the unintended 
consequence of driving rather than mitigating ED demand. The role of specialised EDs (e.g. 
for trauma, paediatrics, mental health or older persons) warrant consideration and formal 
evaluation.   
 
Following the move to ABF within Australian EDs, the initial outcomes of ABF resourcing 
are slowly being realised. Particular consideration for how teaching/training costs and other 
overheads are accounted for in budgets is necessary. A bottom up cost profiling of ED activity 
that would allow an Urgency Related Grouping (URG) cost reconciliation65 may provide an 
initial framework for this process. Cost-effective measures of performance that can be shown 
to improve efficiency  need to be clearly identified and supported for implementation.  
Research into the fee for service financial arrangements, in private Australian EDs, and 
patient outcome measures is required to see if those models, with a predominant specialist 
emphasis, could confer benefits within public EDs funded under ABF. Finally, further 
research into the size effect (i.e. treatment spaces and presentations) on optimal ED 
functioning, clinician productivity and quality indicators is required. Research into optimal 
ED size is required to understand the relationship between economies of scale and economies 
of distance between EDs in the same geographical region.  
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Patient flow focussed clinical redesign efforts provide practitioners and hospital executives a 
framework of local and systemic understanding of the impediments to early discharge of 
admitted patients to ward areas. However, detailed cost-effectiveness analyses are 
unavailable. Furthermore, when time-based targets represent stretch targets, and additional 
resources are allocated, there is a paucity of evidence that defines the opportunity cost for 
other service lines.  Clinical outcome data has been missing from the value equation to date 
and will inform the optimal point at which time based targets need to be balanced against the 
additional resources needed to achieve them. Finally, research that considers the financial 
contribution that patients admitted via an ED, to Short Stay Units or ward areas, have on 
hospital revenue in the Australian context is required. 
 
CONCLUSION 
We suggest that ED researchers in this area should engage in cost-benefit analysis in order to 
produce credible research that demonstrates cost effectiveness of staff mix and ED models of 
care within a time driven quality framework. Such analysis would be unique and valuable, 
whether it is performed in an ABF environment or a population-based funding environment.  
in order to make accurate and reliable assessments that pertain to safety, clinical effectiveness 
and cost effectiveness.  
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